efficiency of delivering primary health care services. Estimated weights proposed with our study can be adapted then applied in contexts with similar characteristics.
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| INTRODUCTION
Often in order to response to the challenges and the fundamental defects in health system performance that requires basic reform in financing and service providing, the payment system of primary health care services is modified. 1, 2 Langenbrunner 2 believes that reforms in the capitation payment system for primary health care can trigger a comprehensive process of health system reforms that can result in change in the four axis of financing, service delivery, organizational, and people's role.
A review of recent reforms in health systems around the world reveals that the use of per capita as the mechanism of resources allocation and also a payment system for the health care providers particularly in primary health care is increasing. 3, 4 However, the main question for the general health legislators nowadays is not the necessity of creating capitation payment for health systems, but the ways to design, develop, and implement the capitation is the controversial issue.
The establishment of primary health care organizations in New Zealand 5 ; the reorganization of public clinics into Autonomous Cooperatives in Costa Rica 6 ; the implementation of the family physician in Turkey 7 ; family health networks and health service organizations in Ontario Canada 8 ; family physicians in Croatia 9 ; the improvement of primary care health in Central Asian countries including Kazakhstan, Kyrgyzstan, Tajikistan, and Uzbekistan
2
; the Family Group cooperation in Mongolia 10 ; family physicians in the Estonia
11
; and the pilot of family physicians in urban areas in Iran 12 are instances of primary health care reforms that main axis of which are designing and implementation of capitation payment mechanisms.
The aim of per capita payment systems is to ensure the financial risk sharing between health financing party and health service providers. A simple design pattern of capitation is allocating a fixed amount to all individuals regardless of the differences in their individual and social status. At the same time, it is clear that the needs of different groups of population and the costs of health services allocated to them will vary considerably. Accordingly, the use of fixed capitation could result in decreasing the efficiency and equity in resource allocation. To compensate, the formulae of risk adjusted capitation based on the characteristics of target population have been applied to insure equity and efficiency in the health resources allocation and the reimbursement of health care providers in many developed health systems.
| THE HEALTH COMPLEX STRUCTURE
Since 1979, Iran health system has showed a concerted effort to develop and establish a nationwide Health Care Network as a platform for provision of public health services in both rural and urban areas. In rural areas, Health Houses are the first peripheral health facilities that provide primary health care for 1500 residents of target population. This structure guarantees universal access to health care in rural areas. 15 In spite of Iranian success in delivering comprehensive care in urban areas, there is still a lack of efficient provision in urban side. Health Complex is a novel system of public-private partnership offering public health services for urban residents. The system was conceptualized and initiated in year 2015 and has been piloting since then in Tabriz, the capital city of East Azerbaijan. As the first setting for pilot administration of the new system, Shahid Chamran Health Complex (SCHC) was selected. The complex covers nearly 60 000 target population and constructed from a management ward that provides logistic and administrative support for four health centers that deliver primary health care services for clients. The demographic characteristics of the covered population were gathered through a 2-week census that was conducted in 2015. Every 4000 people in this complex can benefit from a family physician and a family health expert. The health complex involves 15 health teams based on the density of the population covered by the complex. Each health center has an occupational/environmental health expert, a dietitian, and a mental health professional who offer defined service package to the population. The initial payment scheme for private providers was based on an ad hoc estimation of per capita payment.
The management center, which is the main service hall, includes special units for health experts who are divided into family and school health expert, diseases control expert, occupational, and environmental health experts. A set of predefined tasks such as planning, training, research, monitoring, and evaluation are allocated to these group of experts (eg, logistic and financial support experts) are also located in the management center. The Chamran Health
Complex (CHC) is one of the newest and most suitable buildings among health centers to deliver integrated health care. CHC Also provides 24-hour emergency and ambulatory services, and a referral clinic is located in this center.
The referral clinic provides weekly visits by internist, pediatrician, gynecologist, and psychiatrist based on the general practitioners' requests. The results of the visits are then sent to the practitioner in the health centers also the responsibilities of the specialists in a referral clinic includes monitoring family physician referrals, following up of referred patients, training family physicians, and responding to their telephone counseling. In addition to nutrition and psychiatry consultation, some especial services such as dentistry services (free of charge services for children less than 14 years and pregnant women) and some social services are offered by Shahid Chamran Private Health Complex.
| RESEARCH METHODOLOGY
This is a cross-sectional costing study that was conducted in SCHC from February 2015 to July 2016. The riskadjusted per capita was calculated through a four-stage process.
| Determining health services package
At this stage, all services and their processes in four health centers of SCHC were identified step by step. Then, the identified services were categorized into 10 service package according to their resource consumption. Such categorization could facilitate costing process such as overhead cost allocation, in which for each category of services, specific allocation base is defined.
| Determining the unit cost of delivered services
1) The unit cost of delivered services was calculated through the step-down cost accounting approach. All unit costs were calculated through two scenarios. First, with then without considering renting premises for building and capital goods.
2) Obtaining the total budget or expenditure of health complex: The overall budget or the total cost of health complex was collected for 6 months (from February to July). These costs consisted salaries, medicines, equipment, the cost of renting premises and property rental, and utility expenses of the personnel.
3) Assigning the total budget to direct delivered services and fix administrative costs: At this stage, the total cost was divided into direct costs of providing service and fixed/administrated costs, as each category of costs had different criteria. The salaries, wages, medicine, drug costs, and the consumption of personnel who delivered health care services were considered as direct costs, whereas the salaries of administrators, service providers, and the cost of utilities were the fixed or indirect costs.
4) Determining the allocated criteria: After the separation of costs, the next step was to determine the criteria (allocation statistics) of each type of cost to the Primary Health Care (PHC) services. The allocation of statistic for direct costs such as salary was "the time spent by health professionals on delivering services to patients,"
which was used as the unit of division in the current study. The salaries and wages of the administrative and official personnel as well as their welfare costs such as transportation and food were divided to the number of personnel. Moreover, the criterion of space was used for allocating costs to renting, utilities, cleaning, and the wages of service providers.
5) Determining the total cost per PHC services: After the allocation of the costs of salaries and payroll tax, drugs and supplies, utilities, and administrative costs to each service, the total cost ‫ﮊ‬ ‫ﮊ‬ for each specific PHC service was determined by calculating the sum of these costs. Consequently, the unit cost of each service was calculated by dividing the total cost of the service by the total number of the services provided during the period of the study.
Tatal cost of serviceX in facility i during 6month
No:service X delivered in facility i over 2weeks study period Þ * 13 : ð
The global average unit cost was calculated using the total cost of all services over the study period divided by the total number of all services in the same time span:
Tatal cost of serviceX in facility i over study period
No: of service X delivered in facility i over study period Þ * 13 : ð Also, the corresponding relative unit cost was calculated for each service provided by the following formula 16 :
| Determining the utilization of health services among age and sex groups
In order to estimate health service utilization among different age and sex groups, through a 2-week survey, all delivered services were traced then assigned to each sex and age group based on which the number of each delivered health service was calculated during 6 months. 3.4 | Combining the health service utilization with unit costs to obtain per capita cost in different age and sex groups of population Next, the total health services during a period of 6 months were calculated for each sex-age group using the following formula:
The final weight of each sex-age groups was calculated through the following formula:
Finally, the average per capita cost for PHC services of each sex-age group was calculated, which is schematized
The four centers of SCHC cover 56 890 populations and each center delivers 99 primary health services. Our preliminary observation of daily practice in SCHC showed that the most part of services were delivered based on predefined regulations, but there was not any protocol or flow chart for service provision. Therefore, the full process of each service was captured via face to face interview, then whole process was documented in detail. The identified services were reduced to 54 general groups by merging services from similar resource consumption category. The lowest unit cost was prenatal care that was equal to 77 267 Rials per person, whereas the highest unit cost was for group training by family physicians that was equal to 1 967 587 Rials (Table 1) . Also, the global average unit costs with considering the cost of renting property and building and without considering these costs were, respectively, 173 500 and 160 200 Rials.
For calculating the utilization amount of health services for each age-sex group, all the health services delivered in 2 weeks for covered population were recorded. Finally, a total of 3613 types of services were recorded based on the populations' age and sex, and 55 755 health care services were estimated in the period of 6 months ( Table 2 ).
The population and weight (coefficient) of different sex/age groups with considering the renting premises, equipment, and property (first scenario) and without these costs (second scenario) are presented in Table 3 . The capitation weight for children with the age 0-5 years, female 6-19 years, male 6-19 years, female 20-59 years, male 20- 
| DISCUSSION
Risk adjusted per capita was globally known as the axis for reformation of health systems in the last two decades.
Similarly, Iranian health system has given a marginal attention to the issue as the alternative system for fixed salary payment. Thus, current study is considered novel as it focuses on the study of per capita in Iranian context. The aim of the current study was calculating the amount of per capita and the coefficient specific to age-sex group of target population of health complexes in Tabriz. The methodology of the current study was adopted from the World Bank methodology that had been exploited in Kazakhstan and Uzbekistan. 2 Initially, a total of 99 services and their step by step processes were identified and categorized in 54 categories in terms of clinical significance and resource consumption. The number of services in prior studies in Kazakhstan and
Uzbekistan were identified at 40 types and eight categories based on the decision made by health policy-makers. 2 The high number of primary health services could stem out of the comprehensive approach toward primary health services in Iran. In concordance, Ebadifard-azar et al 17 found 120 types of health care services in their study about unit costs of primary care delivered in a health center in Iran.
In accordance with World Bank methodology, we calculated unit cost of services with and without capital costs that increases the applicability of study results in different contexts.
The lowest unit cost was calculated for prenatal care (77 267 Rials per person), whereas the highest unit cost was for group training by family physicians that was equal to 1 967 587 Rials, the lowest and highest unit cost identified due to its prolonged service delivery time. Furthermore, for the individual services, the global average unit cost with and without considering the renting premises, equipment, and property cost was estimated at 173 500 and 160 200
Rials, respectively. Moreover, the per capita weight (coefficient) for each group was calculated. In concordance with other experiences reported 18 and other related studies, 8, 19 a difference was found between various sex-age groups.
The highest coefficient was allocated to children less than 5 years, women over 60, and women between 20 and 59 years, whereas the lowest coefficient was for men between 20 and 59 years. The pattern is in line with studied done in Ontario, 8 in Croatia, 9 and Kazakhstan. 2 We offered a formula that uses health care utilization to adjust per capita payment fees with age and sex inequalities in order to guide better equitable resource allocation and service provision. Age and sex adjusted capitation may result into two different consequences. First, it would reimburse health providers equitably, meaning that health providers who cover population of higher utilization are paid with higher capitation fees. The second consequence differs from the first because patient of the same sex or age group may use more health resources because of other reasons for example income inequalities. Therefore, age-sex adjusted per capita payment may underfund or overfund health providers and accordingly incentivize health providers to enroll patients from specific age and sex groups. This is known as cherry picking or cream skimming that needs to be taken into consideration.
We estimated least weight for men 20-59 meaning that this group of population uses minimum health resource, even receives less priority. The other interpretation for this finding is that men of 20-59 years might not give enough attention to their current health problems and delay physician visit or consult, up until find the problem quite serious.
More caution is necessary while interpreting such results, because resource allocation based on age and sex adjustment regardless socioeconomic diversities might have biased final decision making.
| Final conclusion and policy implication
The design and administration of per capita payment system in Iran is still in its initial stage. The current study aimed at introducing the concept of risk adjusted per capita and used the two sex-age factors for adjustment purposes. The study suggests that the proposed model could be applied for payments to the service providers in health complexes, health centers, and family physicians. Also, the predictability of the model will increase by using various social and diagnostic variables as adjustor. 20 Finally, due to the spread of noncommunication diseases, the diagnosis of diseases such as diabetes and blood pressure is vital to incorporate in such model.
ACKNOWLEDGMENT
This study was supported by the health chancellor of Tabriz University of Medical Sciences (TbzMed). The authors are grateful to all staff in health chancellor of TbzMed and Shahid Chamran Health Complex.
CONFLICTS OF INTEREST
Authors declare that they have no conflicts of interest. 
